The taxonomic status of three nominal species of Polydactylus, viz. P. multiradiatus (Günther, 1860), P. specularis (De Vis, 1883) and P. auratus McKay, 1970 , is revised. A comparison of the type series of Polydactylus auratus and the original description of Polynemus specularis with the holotype of Polynemus multiradiatus and 63 additional specimens from northern Australia has shown them to be conspecific. 
Introduction
The threadfin, Polydactylus multiradiatus, originally described as Polynemus multiradiatus by Günther (1860) on the basis of a single specimen, has been regarded as a valid species (e.g. Marshall 1964; Allen 1997; Johnson 1998) , but was omitted from a number of ichthyological surveys of southern Indonesia, New Guinea and northern Australia (e.g. Weber and de Beaufort 1922; Munro 1967; Menon 1974 ) despite its abundance in those areas. Polydactylus specularis (De Vis, 1883) , described from Queensland, Australia, has been treated both as a valid species (e.g. Macleay 1884; McKay 1970; Grant 1982 ) and a junior synonym of the former (Sainsbury et al. 1985) . The type specimens of this species appear to be no longer extant. The status of another species, Polydactylus auratus McKay, 1970, described on the basis of four specimens from Western Australia, has also been equivocal, contributing to the taxonomic confusion of Australian species of Polydactylus.
Our examination of the types of Polynemus multiradiatus and Polydactylus auratus, and re-evaluation of the original description of Polynemus specularis, together with a large series of specimens from northern Australia, have shown the three species to be conspecific. This paper presents a redescription and synonymy of Polydactylus multiradiatus.
Five species of Polydactylus, including Polydactylus multiradiatus, are presently known to occur in Australian waters. Synopses of each of the other 4 species, as well as a key to all known Australian Polydactylus species, are provided.
Methods
Counts and measurements follow Hubbs and Lagler (1947) and Feltes (1991) , with modifications as detailed in Motomura et al. (2000b) . Overall body lengths are standard lengths (SL). Pectoral fin ray counts include only the rays interconnected by membrane; the lower free rays are given separately. Terminology of the supraneural and epineural bones follows Mabee (1988) , and Patterson and Johnson (1995) , respectively. The formulae for configurations of the supraneural bones, anterior neural spines and anterior dorsal fin pterygiophores follow Ahlstrom et al. (1976) . Osteological characters were obtained from X-ray photos taken of all specimens. Sex was ascertained by gonad examination of specimens (n = 32) in FRLM, MUFS and QM. In Material Examined accounts, the standard length of the specimens is provided following the catalogue number. For multi-specimen lots, number of specimens and range of standard lengths are given, e.g. 3, 25-150 mm. Institutional codes follow Leviton et al. (1985) , with the following additional institutional abbreviations: Center for Research and Development of Oceanology, Indonesian Institute of Science, Ambon, Indonesia (CRDOA); Division of Fisheries Sciences, Miyazaki University, Japan (MUFS). Comparative materials for this study are listed in Motomura et al. (1999 Motomura et al. ( , 2000a Motomura et al. ( -c, 2001a and Iwatsuki (2001a, 2001b) .
Results

Genus Polydactylus Lacepède
Polydactylus differs from other genera of Polynemidae in having the following combination of characters (Feltes 1993; : eye diameter 1.3 or less in snout length; width of tooth band on upper and lower jaws wider than space separating tooth bands on opposing premaxilla; lip of lower jaw well or poorly-developed; basisphenoid in contact with prootic; pectoral fin base, including base of pectoral filaments, less than upper jaw length; anal fin soft rays fewer than 18; swimbladder absent or simple, not extending beyond origin of anal fin. Species of Polydactylus are widely distributed in tropical to temperate estuarine and coastal waters worldwide and 14 species occur in the Indo-Pacific. (Günther, 1860) (Common name: Australian threadfin) ( Fig. 1 
Polydactylus multiradiatus
Description
Counts and proportional measurements as percentages of SL of the holotype of Polynemus multiradiatus, holotype and paratypes of Polydactylus auratus, and non-type specimens of Polydactylus multiradiatus are given in Table 1 . Characters given in the diagnosis are not repeated here. Data for the holotype of Polynemus multiradiatus are presented first, followed by variants when observed in other material, enclosed in parentheses, except where stated. Variation in the meristic characters of P. multiradiatus is shown in Table 2 .
Body oblong, compressed; maxilla covered with scales; lower lip well developed; posterior margin of preopercle serrated; posterior margin of maxilla not reaching to (also reaching or extending slightly beyond) level of posterior margin of adipose eyelid; depth of posterior portion of maxilla less than dermal eye opening; teeth villiform, in broad bands on vomer, palatines and ectopterygoids; all pectoral fin rays unbranched; 7 free pectoral filaments (rarely 6 on each side, asymmetrically 6 and 7, or 7 and 8); seventh pectoral filament longest (rarely sixth longest); fifth and sixth pectoral filaments extending well beyond pelvic fin origin; fourth pectoral filament extending slightly beyond (or reaching) pelvic fin origin; third pectoral filament reaching to (or just short of) pelvic fin origin; second and first (shortest) pectoral filaments not reaching to pelvic fin origin; posterior tip of pectoral fin not reaching to vertical from posterior tip of pelvic fin; thickness of all spines in first dorsal fin similar; lateral line simple, extending from upper end of gill opening to upper end of lower caudal fin lobe. The following internal features were observed in non-type material: formulae for configuration of supraneural bones, anterior neural spines and anterior dorsal pterygiophores 0/0/0+2/1+1/1/1/1/1/; 5 epineurals; vertebrae 10 + 14; swimbladder absent.
Colour when fresh. Based on colour transparencies of FRLM 21469 (152 mm SL, from Arafura Sea) and MUFS 17797 (143 mm SL, from Moreton Bay, Qld), and colour figures in Gloerfelt-Tarp and Kailola (1984, p. 230 , from Timor Sea), Tuma (1994, p. 74 , locality not provided) and Johnson (1998, p. 301 , from Moreton Bay, Qld): upper sides of head and trunk with slightly darkish silver to bronze tinge, becoming lighter silvery-white on lower sides; snout semi-translucent with dusky tip; intensity of pigmentation of pectoral and upper part of first dorsal fin variable, but usually at least partially covered with dusky melanophores; posterior tip of second dorsal fin blackish, other parts pale fleshy yellow; pectoral filaments white; anterior margin of anal fin white, other parts dusky-whitish to yellow; caudal fin semi-translucent greyish.
Colour of preserved specimens. Head and body brown dorsally, pale yellowish-silver ventrally; upper parts of first and second dorsal fins with scattered melanophores, other 
Distribution and habitats
Polydactylus multiradiatus is currently known only from southern Indonesia (Timor and Arafura Seas) and northern Australia (Exmouth Gulf, WA, to Clarence River, NSW), being endemic to that area (Fig. 2) . Judging from presently known locality data for the species, the type locality (China), given by Günther (1860) is most likely erroneous. Polydactylus multiradiatus has a similar distribution to Polydactylus macrochir (Günther, 1867) , occurring in southern New Guinea and northern Australia (Motomura et al. 2000b ; this study). However, collection data for P. macrochir indicated that specimens had been taken from depths of 0.2-6 m on muddy or sandy bottoms (Motomura et al. 2000b) , whereas most specimens of P. multiradiatus (apart from a single young specimen, AMS IB. 3089, 103 mm SL, collected from a depth of 4 m), were taken from depths of 10-56 m, also on muddy or sandy bottoms. This suggests that P. macrochir and P. multiradiatus are segregated vertically, although fully overlapping geographically.
Biological note
On the basis of gonad examinations, it is clear that P. multiradiatus is a protandrous hermaphrodite, changing sex from male to female when between 120 and 140 mm SL (Fig. 3) . The body depth of individuals also increases significantly during that period (Fig. 3) .
Remarks
Polydactylus multiradiatus was originally described as Polynemus multiradiatus by Günther (1860) on the basis of a single stuffed specimen (BMNH 1852.5.4.5, 147 mm SL). Although the lateral line of the specimen was described as being forked from the base of the caudal fin, we observed the lateral line to be unbranched, extending to the upper end of the lower caudal fin lobe. As the original description of an Atlantic species, Polynemus Dorsal fin soft rays 64 13 (n = 4), 14 (n = 57), 15 A (n = 3) Anal fin soft rays 64 16 (n = 38), 17 A (n = 25), 18 (n = 1) Pectoral fin rays 64 14 (n = 7), 15 A (n = 42), 16 (n = 14), 17 (n = 1) Pectoral filaments 64 6 / 6 (n = 5), 6 / 7 A (n = 3), 7 / 7 (n = 55), 7 / 8 (n = 1) Scales above lateral line 27 7 (n = 9), 8 (n = 18) Scales below lateral line 27 14 (n = 15), 15 (n = 12) Pored lateral line scales 38 49 (n = 7), 50 (n = 5), 51 (n = 3), 52 (n = 9), 53 (n = 5), 54 A (n = 6), 55 (n = 1), 56 (n = 2) Upper gill rakers 62 11 (n = 4), 12 (n = 36), 13 (n = 20), 14 (n = 2) Lower gill rakers 62 15 (n = 2), 16 (n = 6), 17 (n = 27), 18 (n = 21), 19 (n = 4), 20 (n = 2) Total gill rakers 62 27 (n = 4), 28 (n = 4), 29 (n = 18), 30 (n = 22), 31 (n = 10), 32 (n = 1), 33 (n = 3) A Indicates holotype of Polynemus multiradiatus oligodon (= Polydactylus oligodon), also had a lateral line as described for Polynemus multiradiatus, and appeared in the same publication, we feel that Günther (1860) confused the condition in the latter species. Polynemus specularis was briefly described by De Vis (1883) on the basis of 2 or more specimens from the Brisbane River, Qld, Australia. The syntypes of the species were not found in the Queensland Museum, or other major Australian museum collections in which they might have been deposited. However, De Vis' (1883) statement that the anal fin of the species has 17 or 18 soft rays is consistent with the fin ray count in P. multiradiatus (16) (17) (18) , as compared with the usual count of 10-13 rays among other Indo-Pacific Polydactylus species. Polynemus specularis is consequently regarded as a junior synonym of Polydactylus multiradiatus.
Polydactylus auratus was described by McKay (1970) on the basis of 4 specimens from Napier Broome Bay, WA, Australia; these are conspecific with the holotype of Polydactylus multiradiatus. Their meristic and morphological characters are included in Table 1 . Grant (1982 Grant ( , 1995 provided figures (pl. 273 and fig. 631a , respectively) of a threadfin he identified as Polydactylus heptadactylus (Cuvier). This species, currently placed in the genus Filimanus, is characterised by 11 or 12 anal fin soft rays (Feltes 1991) , whereas the threadfin figured by Grant (1982 Grant ( , 1995 clearly has 16 or more anal fin soft rays. On the basis of this feature, the specimen in Grant's figures is likely to be Polydactylus multiradiatus.
Comparisons
Polydactylus multiradiatus can be easily distinguished from other Indo-Pacific congeners by its higher anal fin soft ray counts (16-18, versus 10-13 in the latter). Polydactylus species variously have 4-10 pectoral filaments (Feltes 1993) , the number being an important diagnostic character within both the genus and family Polynemidae. Only 3 species in the Indo-Pacific region have 7 pectoral filaments: Polydactylus macrophthalmus (Bleeker, 1858), Polydactylus multiradiatus (Günther, 1860) and Polydactylus mullani (Hora, 1926) (Motomura et al. 2001h; .
In addition to the numbers of anal fin soft rays, Polydactylus multiradiatus differs from P. macrophthalmus in having lower numbers of pored lateral line scales (49-56, versus 87-94 in the latter), shorter pectoral filaments (no filaments extending beyond posterior tip of pectoral fin, versus upper 3 filaments extending beyond caudal fin base) and a nearly straight occipital profile rather than an occipital profile concave in adults (Motomura et al. 2001h) . P. multiradiatus is clearly distinguished from Polydactylus mullani by the presence of vomerine teeth (absent in the latter) and the absence of a large black spot anteriorly on the lateral line which is present in the latter .
Synopsis of other Australian Polydactylus species
Polydactylus macrochir (Günther, 1867) (Common name: king threadfin) Polynemus macrochir Günther, 1867: 60 (type locality: NSW, Australia, but probably erroneous; see Motomura et al. 2000b) . Polynemus sheridani Macleay, 1884: 21 (type locality: Mary River, Qld, Australia). Polydactylus macrochir. -Motomura et al. 2000b : 327, figs. 1, 2 (northern Australia and southern Papua New Guinea; redescription); Motomura et al. 2001h: 293 (Irian Jaya, Indonesia) .
Material examined
41 specimens (58-442 mm SL), as listed in Motomura et al. (2000b .
Diagnosis
A species of Polydactylus with the following combination of characters: 5 pectoral filaments; 14 or 15 pectoral fin rays; 10-12 anal fin soft rays; 70-76 pored lateral line scales; 8-11 scale rows above lateral line, 12-15 below; 32-35 gill rakers; occipital profile concave in adults; posterior margin of maxilla extending considerably beyond posterior margin of adipose eyelid; depth of posterior portion of maxilla greater than dermal eye opening in adults; second spine of first dorsal fin very strong; pectoral fin rays short, 22-27% (mean 24%) SL; longest second dorsal fin ray short, 18-22% (mean 20%) SL; vomerine teeth present.
Remarks
Most Australian authors (e.g. Marshall 1964; Grant 1982 Grant , 1995 Kailola and Stewart 1993; Yearsley et al. 1999) have treated this species as Polynemus (= Polydactylus) sheridani Macleay, 1884 . Motomura et al. (2000b pointed out that Polydactylus macrochir is the valid senior synonym, after examining the type and a large number of additional specimens. The species is currently known only from northern Australia (Broom, WA, to Brisbane River, Qld) and southern New Guinea (Motomura et al. 2000b . Munro, 1964 (Common name: black-finned threadfin)
Polydactylus nigripinnis
Polydactylus nigripinnis Munro, 1964: 156, fig. 4 (type locality: 4 km off east head of Purari River, Gulf of Papua, Papua New Guinea). 
Material examined
Diagnosis
A species of Polydactylus with the following combination of characters: 6 pectoral filaments; 16-18 pectoral fin rays; 12 anal fin soft rays; 46-50 pored lateral line scales; 7 scale rows above lateral line, 11-13 below; 24-29 gill rakers; pectoral fin rays long, 29-34% (mean 31%) SL; longest second dorsal fin ray short, 17-21% (mean 20%) SL and densely black; vomerine teeth absent.
Remarks
Polydactylus nigripinnis Munro, 1964 is currently known only from southern Indonesia and New Guinea to north-western Australia, being endemic to that region (this study).
Polydactylus plebeius (Broussonet, 1782) (Common name: striped threadfin)
Polynemus plebeius Broussonet, 1782: described on 27th page from a fig. 1A (Indo-Pacific; redescription and designation of neotype).
Material examined
115 specimens (43-331 mm), as listed in Motomura et al. (2001c) .
Diagnosis
A species of Polydactylus with the following combination of characters: 5 pectoral filaments; 16-18 (rarely 15) pectoral fin rays; 11 or 12 anal fin soft rays; 60-66 (rarely 68) pored lateral line scales; 8 or 9 scale rows above lateral line, 12 or 13 below; 24-32 gill rakers; pectoral fin rays usually short, 17-28% (mean 20%) SL; longest second dorsal fin ray usually short, 19-28% (mean 22%) SL; vomerine teeth present; 7 or 8 prominent dark stripes along longitudinal scale rows above lateral line, 7-9 faint stripes below.
Remarks
Polydactylus plebeius Broussonet, 1782 is the oldest available name for Indo-Pacific species of the genus. Motomura et al. (2000c) 
Material examined
42 specimens (32-217 mm), as listed in Motomura et al. (2000a .
Diagnosis
A species of Polydactylus with the following combination of characters: 6 pectoral filaments; 15 or 16 pectoral fin rays; 11 or 12 anal fin soft rays; 61-67 pored lateral line scales; 8-10 scales above lateral line, 12-14 below; 27-31 gill rakers; pectoral fin rays short, 21-30% (mean 26%) SL; second dorsal fin ray long. 21-30% (mean 26%) SL; vomerine teeth present.
Remarks
Both Polydactylus sexfilis (Valenciennes, 1831) and Polydactylus kuru (Bleeker, 1853) were regarded as valid species until redescribed Polydactylus sexfilis and placed the latter in its synonymy. Polydactylus sexfilis is widely distributed in the Indo-Pacific region, generally in the vicinity of oceanic islands (see Motomura et al. 2000a , fig. 2; 2001a, fig. 2 ). In Australian territorial waters, the species is known only from the Cocos-Keeling Islands and Coral Sea, at no time having been reported from the coast of the Australian continent . It is considered to be less dependent upon large freshwater rivers than other polynemid species ). 
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